Serum metabolic profiles reveal the effect of formoterol on cachexia in tumor-bearing mice.
Cancer cachexia is a complex metabolic syndrome that cannot be fully reversed by conventional nutritional support, and leads to the progressive wasting of body tissues, particularly the loss of lean muscle mass. Formoterol, a highly selective β2-adrenoceptor therapeutic drug, gives potential anabolic responses in the context of skeletal muscles and was widely confirmed to possess anti-cachexia effects. However, the possible metabolic pathways and the metabolite changes that initiate and maintain these anabolic responses remain poorly understood. In the present study, a (1)H NMR-metabonomics model was established to investigate the metabolic features of cancer cachexia and the contribution of formoterol to serum metabolites in a mouse model bearing CT26 carcinoma cells. Among the metabolic processes found in serum, the ones associated with cancer are glycolysis and lipid lipolysis. However, the citrate cycle and amino acid metabolism are the major metabolic characteristics of cachexia. Furthermore, formoterol stimulated skeletal muscle growth, increased the body weight and altered the metabolic profile. Amino acids, ketone bodies and citrate cycle metabolites are potential biomarkers associated with these functional pathways. Taking the pathways of cancer cachexia into account, formoterol could regulate the imbalance in glycolysis, the citrate cycle, and in lipid and amino acid metabolism. Collectively, these results indicate that formoterol partially reverses the metabolic disturbances associated with cachexia.